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2/Deterrence and Its Capability 
Requirements 


I have already indicated that the first of the anma policy prob- 
leme to be considered is that of deterrence, and it might be useful 
to introduce the aubject with a brief discussion of inter-personal 





fortunately for men and nations, diplomacy as tended to fous 


‘dimension of influence al- 
ito the exclusion. of enoquraeement. 

Tt should be immediately evident that a strategy of deterrence 
ia but-« particular form of influencing by discouragement, more 
specifically, it is a strategy of threatened punishment or threst- 
ened denial, and proceeds from the premise that the anticipated 


primarily tpon the dacouragemen 
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i conditional destruction or denial of a player's values will dis- 
urage certain formes of behavior? Conversely, it is assumed that 
| encouragement can be offered by promised rewards, or even by 
the abeence of puniziment, Though strategies of encouragement. 
play almost no role in military doctrine and will be essentially 
_negieeted in this part of the study, we shall return to this particu- 
‘Yar form of inflwenee in Parta If and IT. 

Returning to the more negative sepect of inter-nation influence 
cfforts—strategics of cinbernnst tn nete that on attempt to 
inhibit, restrain, or deter ia normally Kae 
intimidation by. eect threntemed. pamisha ial. 
military affairs, emphasis on punishment hin aan heantints if 
not always sueccesful. [ts susceptibility to failure will be dis- 
cused in the next chapter, but here we shall assume that « strat. 
ery based on threatened punishment will gueeeed providing cer- 
tain basie conditions are met; ond in theory there i no reseon to 
expect that the meeting of such conditions will produce anything 
but success, 







THe Detmeence Mover 


Perhaps the most weful way of analysing the deelsional proe- 
ess by which anticipated outcomes influence behavior is that of 
the probability-utility madel* Whereas most euch analytical 
efforte rely upon such grees and all-encompassing variables as 
rek or danger, this approach permite us to at lest break these 


1 me of the few analyees of etrabery to explicitly reflect any awareness 
of this renee of aliermative mn@yenee tecieo kine ® Olena A. Bavwder, Deters 
rence by Chegial ond Purndiment (Princeton, MN, J_: Center of Tndermational 
ielegst IS). Sass adage the eume muathor’s Delaeromen amd Defers (Prince 

tem, No Je: Princeton University Proaa, VAG), the moet serious empiric 
effort to date to apply gas theary to military stro 

Tha medel is based op the probabititea lity soncepla used im 
athemationl approaches to paychology and decision-making, but makes no 
pretense of quantitative ateuracy. See Robert M, Thrall e Duneinion 

oomaed (Now York: Joha Wily, ei nt shah bbe ar epplietion of Fs. — alimilsr 

sprevacl ie Sonieary eof elena the Nacleat Age (Cambridge: 
eliean, The NPE 0h cha in & (Cambrid 

Harvard University Press, 1060), chap, x. = 
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variables down into their components, and to begin by treating 
them one at a time, Thus we can say that a rational actor will | 


choose among alternative courses of action on the basis of per- | 
ceived or ‘anticipated conserpuences. But these COnMAQUENGtE OF 

payoifs are not spy sighed they have two Mesuliee 
dimensions. ag CTE ere Ayo vu 






atili d utilities, reapectiv: f “Whe other. which is an 
Sualiyi ar fective aie ein satiated probability that each con- 





_etivable outcome will oeeur, 


To avoid any misunderstanding, let me diseuss these two di- 
mensions briciy, In examining the wtility-disutility dimension, 
it must be emphasized that the positive or negative value which 
a decision-maker attaches to any anticipated outcome (or pay- 
off) is a composite one; that is, it includes euch utilities as the 
degree of damage he can do to the aclversary's misailes and bomb- 
era or other strategic weapons, the number of cagualtics he can 


—Inflict on the adversary's population, the number of factories or 


transport facilities he can destroy, and the degree to which he 
ean degrade the adversary’s command and control network, to 
mention the more obvious ones. Since all of these diminish the 
adversary’s capacity to strike back effectively at the attacker, 
they are positive values or “utilities” to the would-be attacker. 
Among the disutilities which the attacker must contemplate are 
the same sort of things in reverse, though he may weight his own 
population casualties and weapon losses differently than he docs 
those he anticipates for the enemy. In a crude and intuitive sort 
af way, the would-be attacker is able to weigh, combine, and 

these various potential losses to the victim and to himself 
into what we call, respectively, utilities ond disutilithes. 

In the simpler Grniraes of military strategy, one is led to be- 
lieve that the would-be attacker compares the utilities (damage 
he ean do to the victim) with the disutilities (damage the vietim 
ean do to him) and then makes the simple decision; that is, if 
expected utilities excend expected disutilities, he considers ita 
eatisfactory trade-off and decides to attack. But as has already 
been suggested, utility-disutility is only one of the two dimen- 
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elone which will affect the choice between attacking and not at- 
tacking, for exarople. The other is subjective probability : in a 
sense, the odds whieh the decision-maker would give in betting 

on the outcome. Naturally, strategista athempt, by the use of 
pa he research and related statistical techniques, to make 
their predictions a4 reliable, accurate, and objective as possible; 
but prediction regarding the military behavior of nations is far 
ovore difficult than prediction regarding the behavior of molecules, 
electronic cireuite, or assembly lince. Hence thease strategic pre- 
dictions are still extremely rough and highly eubjective. 

Having discussed these two dimensions as they affect the 
tendency of a derision-maker to attack or not to attack at any 
given moment, let os go a step further and ask: What are. the 
kinds of outcome which he must first consider and then m=sign 
probabilities to? Obviowly, these outeomes vary eonsiderably 
depending upon the situation in which the decision-maker finds 
himeeli and the types of alternative actions he is considering. 
They would certainly be different if he was already fighting a 
limited war and was trying to decide for or against a particular 
tactical move, or if he wee in 6 no-war context. amd was trying to 
choose belween recognition and non-recognition of a revolution- 
ary regime. But in today’s etrategic stand-off, which is the domi- 
nant emectn of thie study, the various alternative outeonmes he 
must try to predict are of both a more decisive and a more dra- 
matic nature, To pat it bluntly, cotati tn om beth a 
constant! lng subjective abilities involving: the Ar 
cheat Pa their ee Tt 

More particularly, they are trving to.predict what a ececessful 
atiack would do to both sides, what an, unsuccessful one would de, 
and what the relative probabilities of euccees and failure are. 
What, however, are the criteria of success and failure? By a sue- 
cessful surprise attack with strategie weapons, we mean one in 
whieh the great bulk of the victim's retaliatory weapons are de- 
etroved for withheld fy choice) before they con be inflicted on 


| the attacker. As the balance of this book will make clear, there 
\¢an be no such thing as a totally euevesaful attack upon the 
(United States or the Soviet Union given the weapone technology 
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of the period and the arms inventories possessed by each sido. 
Thus “suceces" must be measured by subtracting (roughly speak- 
ing) the losses inflicted on the attacker by the damaged retali- 
ator from the losses which the attacker has inflicted by getting in 
the first strike. One might also measure suceess by eubtracting 
losece duc to retaliation from the losses that would have been 
ee ta eee oa ae Sige Bt yee 





“Having identified these two dimensions, how does the decision- 
maker combine his subjective utilities and disutilities with his 
gubjective probabilities of success and failure in order to reach 
periodi¢ conclusions to these imperative questions? Obviously, no 
two individuals or decisional units will combine them in the sane 
fashion, give the same weight to the variables that affect success 
or failure, or attach the same importance (consciously or other- 
wise) to each dimension. Not only will there be consvilerable 
variance in this calculation depending on the culture, the deci- 
gional process, the dominant sochopolitical valucs, and personal 
aivles, but these factors may hardly be constdered at all by either 
the careless or the irrational, Later on, we shall explore theee 
deviations in some detail, but here we are trying to construct an 
analytieas! model by which we can understand and predict the 
behavier of a hypothetical rational decision-maker. Thus, for the 
moment, we shall assume that the choice between attack and 
no-attack for the potential aggressor will be a function of the 
product (again, in only the grossest terms) of subjective prob- 


i h rague merdsa i, seeall, ete, should indicate 
ai ee leetetie a f sontarnr oat ‘anel the diffeulty confronting 
iba 4 decision-makers. Tt shoald nlao sugeest the latitude nie te theese 
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alality multiplied by the anticipated consequences of succesa oF 
fallure in wtility-dieutility terme. 

In graphic form, hia decisional calculus would provide a rough 
index of the probability < utility product by proafucing a rec- 
tangle whose orea representa that product. The utility he at- 
taches to success is “mensured” off on the right (plus) side of the 
horizontal axis aod his disutility in the event of failure i marked 
of on the left (minus) side, And since we are considering only 
two alternatives, the subjective probability of suceces plus the 
eubpective probability of failure muet add up to 1 on the verti- 
cal asds. The higher one of these is, the lower the other becomes, 
with the total always one (certainty). Thus in the iden! ease 
(from the deterrer’s point of view) the alternative outcomes 
weld appear more or less os indicated in Fig. 1 to the would-be 
abtacker. 


Probabilities 
=1.0 






mn eee, 


(—) Disutility —<——— - —— Utility (+) 


Fao, 1.—Deterree’s eetimated outcomes Utility and probabil 
of smecea are both low; disatility and probability of failure are both 
high. Rational detertee does net albeck. 


The situation portrayed here isa purely hypothetical! one, 
with the disparity between the two probabilities and between the 
utility of success and the disutility of failure exaggerated for the 
pake of empha. If both sides could generate a act of estimated 
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outcomes such ag these in the minds of their opposite members 
in the eold war, the standoff would be « far more etable one than 
it is. But as the balance of Part I will emphasize, a multitude of 
factors makes this an utter impossibility, 

Equally unlikely would be the opposite case in which the de- 
terrer ia able to generate not only a very low probability of fail- 
ure for the would-be attacker, but a low disutility for him as well, 
even in the event that his surprise attack “failed.” This, of eourec, 
weld be an extremely unstable arrangement, with little incentive 
for restraint, and a powerful incentive to opt for the surprise 
atlack; this is the “much to gain, little to lose” situation. 

The more typical case in today’s world is that reflected im Fig. 
2, Where the disparities are much lest obvious. [n this case, given 


Probabilities 
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{(—) Disutility ——— - —— Utility (+) 
Fre. 2.—Deterree's entimated Lact arr tteen fr ey and dis 


ptility of failure are both high; probabilities are fairly equal. Deterree 
is ambivalent. 


the reciprocal offensive capabilities, the utility of success ia val- 
ued by the deterree almost as much as he devalues the disutility 
of failure. Put in other terms, we can any that the positive value 
of destroying his enemy's capacity to destroy him is almost equal 
fo the negative value of failing in that effort and having the 
enemy return « highly punitive retaliatory attack. But when the 
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utility and disutility dimensiona are more or Icee equal, the sub- 
jective probability of the two outcomes lukes on an increasingly 
central role in the deterres's caleulations. In this ease, he esti- 
mates—in an intuitive fashion—that the probability of “euecese” 
is about .3; that is, be figures that the odds are about 7 to 3 
agoinet his being able to elther destroy the bulk of his victim's 
retaliatory foreea or induce such inhibitions that the victim will 
choose not ¢o strike back at all. The result is that the area of the 
rectangle on the failure side is greater than that on the suecess 
eide, Hopefully, the rational deterree is deterred, Note, toa, that 
even if the utilities and disutilities remain the same, a moderate 
ehift in his subjective probabilities might easily incline 9 calenlat- 
ing and ameral decision-maker toward the first-strike gamble. 

Bo much for these illustrative cases bere. Before turning to the 
factors which impinge upon theee two dimensions in the rational 
deterree’s calculus, let me reiterate briefly. All that we have been 
eaying is that strategie deterrence is a epecial case of inter-group 
influence, but with the stakes much higher (some would say that 
they approach infinity) and the relative probabilities rather 
more dificult to ealeulate. If the relationship ia asymmetrical, 
with both sides knowing who is in the role of possible attacker 
and who the possible victim, this model makes 1¢ rensonably clear 
what the lather needs to do tn order to influence the former away 
from assuming that role—to deter him from strategic attack." 
But. if each seca itself ag the deterrer, things are los elear, And 
if—aes seems to be the actual eose—each has an ambivalent self- 
image, the decisions are even lees obvious. Thus, useful thowch 
our model may be for analytical and heuristic purposes, it cannot 
be taken too literally in the formulation of security policy. 


4 We out alwaye bear in mind theé this simple model if useless if ome 
of both siles derive some utility from gambling iteelf, ‘Bee Halsey 
Rovden rt al, "A, Model for the erimenial Measurement of the Treibity 

4 Bohertoral Soxince iv CLOG) 11=18; ond Ward Edrorda, 

te es ne ios ae eae Prefsronoen,” American Siarasl of Pay- 
ney AYRES crtian muy be that T have vee] a Seine io crack 

a poelechid mae” bul the eed for clarification seemed warth the effort. Suck 
wie the apology made kyr Hichurd ©. Supder et af. Dvouion-Aahing as an 
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Now let us turn to the problem at band and discuss the factors 
which operate to produce these estimates and expectations in the 
would-be attackers decislonal process, In the balanee of this 
ehapter, we shall focus upon the physkeal (with one exeoption) 
eapabilities available to both the deterrer and the deterree, and 
discuss the ways in which such reciprocal capabilities act upon 
the two dimensions of the deterree’s strategy calculus. In Chap- 
ter II], our emphasia will ahift from the more or lees objectively 
verifiable physical requirements which impinge primarily upon 
the utility-disutihty dimension, to the more elusive and specula- 
tive variables which affect more markedly the second dimension 
in our deterree’s calculations: the subjective probabilities he as- 
signs to the various possible outcomes which he must contem- 
plate. 

This may not be the nentest or most obvious fashion of dealing 
with the probability-utility approach to deterrence, bart it seco 
to offer several advantages, First, it emphasizes the distinction 
between those two diserete—but highly interdependent—dimen- 
sions of the requirements for deterrence. Second, it permite a 
nearly uninterrupted and systematic diseussion of all the capa- 
bility factors in one chapter, without numerous digressions, And 
third, it puts moet of the dull and obvious material inte a single 
chapter, penmilling the knowledgeable reader to skip through it 
rapidly, merely noting the capability elements adduced, and the 
fashion in which they are arranged. 

Capability requirements may be divided, for analytical pur- 
poses, into two parts: destruction and delivery, We shall examine 
first the destruction-level aspect, and make the temporary as- 
sumption that the retaliator is able to launch all of his bombers 
and,‘or missiles and deliver the nuclear payloads to, or over, the 
territory of the attacker. In the second part we shall deal with 
the delivery systems themeclves and the problem of launching 
them on their retaliatory mission. 





oproach to Infersational Potitics (Princeton, Fortin Pa 
Fyathions Bories, 14), who also felt called upon i “josily the use he an 
apparently overelaborate model. 
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Capasuity Requirements: Destruction Levers * 


There would appear to be four major elements influencing the 
deterrent effectivences of destruction levels: nuclear stockpiles 
available to the deterrer (potential retaliator), destruction . levels 
aceeplable to the deteree (potential attacker), and the passive 
and active defenses available to the attacker as he braces for the 
retaliatory blow, Let us discuss each in turn. 


Retaliators Nuchear Stockpiles 


Perhaps the moat dramatic and obvious factor ia the total 
desiructive foree available to the deterrer, We shall start with 
this seemingly overwhelming quantity and then go on to examine 
the elements that begin to erode ite impressivences, As of the 
early 1900's, it ia eatimated that in nuclear bombs and warheads, 
ranging in size from low kilolon to multimegaton, the United 
States (with or without Britain and France) possesses a stockpile 
whoee total yield could thoroughly obliterate, several times over, 
all relevant and vulwerable targete in the Sovict Union or ite 
allies.’ Such a destruction capability has often been referred to 
as “‘over-Kill,” but as we sh a moment, this may not al- 
wave be on accurate ute characterization. 





This anal af i Hiremeenis is heavily indebted te the 
germinal ae w W. Rusinaca: Fhe Preble Bhima af Deters 
rece sgh NM. J.: Center of eet Hianlies, 1M); ond 
Morton A. Kaplan, “The Cabeulua of Nuclear Deterniaee,” Wortd Potties, 
ST cOstober, 1958), 20-43. 

‘The warheads a beni nat rap Slerger nel Nngneaki were exch of 
abonud beenty kilotens yield: that is. ther nivalent in gat ely re 
to fhe effert of 20000 tone of contentianal Moh exphieive, The term 
‘nemien” i weed bo express millions af tons of high-oxplosive iy when. 
A dotaibed analvais of the destructive power of creas may 
be found im the tettimony of Imok bor in J care! Cammutice om Atorae 
Faery (Special Subcommiliee on ackathe nh, June 2, 

2, Bee ako Ramuel yee nae Cod, The Effects of Nuckear 
Weapons (Washi D. C.: A ‘Commission, 1967). One 
Poreat estemarte by Congereeman a Ali ee ae ore 
Committee, ects the total stockpale at mg Bae ie ehsoet al of 
tert bo alae Terr jim nv ix be oeeladee tie (Vew 
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Attacker's Level of Acceptable Destruction 





degree of deduces which the potential aggressor is willing 
to aceept in exchange for whatever destruction he is able to carry 
out." This quantity is, of course, a function of more than just an 
educated ruces as to how many casualties could be suffered with- 
out the total collapse of his nation. If he has a large population, 
much of which is not economically or militarily essential, he 
may be willing to accept personne! losses up to perhaps 75 per 
cent, Or if he has only just begun an industrialization program 
and he offera very few such targets, he may well find obliteration 
of his transport facilities a tolerable price to pay for certain 
types of “gain.” Another factor in the acceptability of retaliatory 
destruction is the pature of the national and clite value systems. 
In societies long-aceustomed ta recurrent decimation by dieense, 
hunger, revolution, guerilla war, or government terroriam, whole- 
sale human slaughter may not be viewed by either the public or 
the elite as morally undesirable.” Some sotiotiea may see periodic 
population losses aa inherent in the coamie order, and some may 
even ace them as 8 desirable way of eliminating the “unfit” or the 
“surplus.” A final factor in the acceptability calculus is the polit- 
ical system. Lf it is of a highly authoritarian and centralized 
nature and the population is well controlled, the elites may in ef- 
fect compel even a non-revolutionary or well-industrialized na- 
tion to accept astronomien! human and material casualties. Thus 
it seems clear that tolerable destruction is a function of many 


fie ta ary that ene Ends tolernbl rice oop 
Feeult that baa been la i As side A's clite cea pomes bo 
accept f licty) an i | se naked Mac abic Baca: 40 ba eoon hia 
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factora, and that the aceeptable level will range widely Tree one 
nation to another or within ome nation over a period of time.™ 


Attackers Passive Defene 


A third variable in the physieal-eapability equation revolves 
about the aggressor’s capacity to reduce hia lowes by passive 
means. If bo institutes a comprehensive civil defense, evacuation, 
and underground production program, the total damage 4 given 
nuclear megatonnage will do is appreciably diminished. There is, 
of course, considerable debate aa to how effective such programs 
ean be in redweing human and material lowes. Tt has been argued 
that the warning times Wil] soon be eo short aa to preclude evacu- 
ation of cities or retreat into shelters between the moment of 
warning and the moment of warhead bmpart, even for the side 
which etrikea first. Roughly speaking, the intercontinental bal- 
listic mizsile can travel between most Soviet launch sites and 
American targets (or vice versa) in slightly under thirty minutes. 
It is unlikely that the radar tracking stations now in operation 
would detect these missiles until they were about ten minutes 
from their destination, and the logistic problems of moving even 
a few hundred people out of a building and inte a near-by shelter 
iad Short a thine ase: insuperable to most eritice: of civil defense. 
Moreover, the expense and effort of building chelters capable of 
withstanding the percussion impact of mvultimegaton nit or 
ground burste are usually seen as prohibitive on both sides. In ad- 
dition, there is the queetion of remaining alive within a chelter for 
the weeks that must elapse before it is compearntively ante to 
emerge. Moreover, the wholesale moving of industry underground 
or of dispersing it is geen to be eo cowthy and dysfunctional that it 
ia rejected by many. Despite these criticiams, however, there ts no 
doubt that a pussive defense system against nuclear abtack would 


For same optimistic calculations concering the ameust of destrac- 
tion that the United States eoald withstand and etall “eantinue" pen society, 
se Herman Kebn, Om Thormonuclear Wor (Prmeceten, WN. J.: Praceton 
Cniversity Presa 1800), pp. T4H. Ohne of ny errtirisms of this atudy i i Ut 
it contrdietes io dhe rising level of acceptable destruction mentioned in the 
pre vin nate, 
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reduce somewhat the number of non-military casualties and the 
amount of destruction sustained." 


Attacker’s Active Defense 


The fourth majer variable involved in our ¢aleulation of the 
destructive levels needed to deter is that of active defense. The 
aggressor may reduce the impact of the retaliatory blow he re- 
ceives not only by protecting or dispersing his people and planta 
(as well os his military installations) but aleo by actually throw- 
ing up an umbrella which reduces the quality of megatonnage 
which reaches him. At this writing, with both sides still relying 
heavily (but to a rapidly declining degree) upon manned bomb- 
era to deliver the parcela of nuclear retribution, the number of 
euch bombers shot down en rowte or over their targets by fighter 
planes or antiaireraft fire could reduce significantly the deatruc- 
tien the aggressor must accept. Even at extreme altitudes and 
speeds (50,000 fect, and 1,200 miles per hour for the B-58 medium 
jet bomber), the problem of interception is not great, and most 
estimates anticipate that the Soviet could probably destroy ap- 
proximately one-half of any retaliatory bomber fleet directed to- 
ward ta industrial or population centers, and perhaps more if the 
attack was concentrated on Soviet military installations.” The 
survival figure is, of course, a function of euch elements aa the 
number and type of bombers employed, their flight pattern, and 
the targets’ dispersal and the readiness of the defenders. Further- 
more, such technological elements as our use of the stand-off air- 
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